Firms with high levels of institutional ownership are more likely to be acquired. This paper shows that this positive correlation is due to ownership endogeneity. Institutional investors are better informed investors and buy acquisition targets ("selection"). After controlling for this ownership endogeneity, the presence of institutional investors reduces the probability of being acquired. Evidence also shows that mutual funds or funds with high turnover rates are more likely to benefit from selective disclosure prior to Regulation Fair Disclosure. The presence of public pension funds increases the announcement premiums that targets receive, which indicates a monitoring effect.
Introduction
It is difficult to distinguish institutional investors' selection effect from their influence effect in their portfolio firms' likelihood of being taken over. The existing literature is quite ambiguous regarding institutional investors' exact roles in this context. Shareholders of a takeover target often benefit from a huge takeover premium. Thus institutional investors have incentives to seek out potential targets. In fact, although current literature does not specifically document institutional investors' ability to select takeover targets, many researchers have shown that they have selection ability around other corporate events. For example, Brennan, Jegadeesh, and Swaminathan (1993) , Hong, Lim, and Stein (2000) , and others, have documented that financial analysts (hired by institutions) have expertise to process and interpret information.
Furthermore, Bailey, Li, Mao, and Zhong (2003) , Jorion, Liu, and Shi (2005) , and many others argue that institutions have informational advantage from selective disclosures. It is plausible that institutional investors can predict targets better through their informational advantage, and adjust their holdings accordingly.
On the other hand, institutions are often believed to be able to influence a firm's likelihood of being acquired. Yet opinions on their exact roles also differ. Some (Brickley, Lease, and Smith (1988) , Jarrell and Poulsen (1987) , Holmstrom and Kaplan (2001) , Gorton and Kahl (2006), etc.) believe that large shareholdings of institutions facilitate a takeover either through block selling or through the removal of anti-takeover measures advocated by the activist institutional investors. The implication is that higher institutional ownership may be correlated with a larger probability of being acquired. Others (Jensen and Meckling (1976) , Shleifer and Vishny (1986) , Admati, Pfleiderer, and Zechner (1994) , etc.) believe that institutions with substantial equity stakes can carry out a monitor's role, and use that assumption in their theoretical models. Higher institutional ownership may substitute the function of a takeover market, which serves as a market disciplinary force. Consequently, their presence may reduce the firm's likelihood of being acquired due to monitoring benefits.
The goal of our study is to delineate institutions' influence effect from their selection effect in a given firm's likelihood of being a target, and contribute to the exiting literature by providing empirical support for relevant assumptions made in various theoretical models. To achieve our goal, the most direct method is to analyze the trading patterns of the institutional investors. However, this data is not available to researchers on an economy-wide scale. We only observe institutional holdings at the end of each quarter. Given that institutional ownership and corporate events such as a takeover are often jointly determined, any study trying to identify an institutional influence on corporate decisions needs to control for this ownership endogeneity. Our study relies on an instrumental variable, which borrows the concept of a "Bartik" instrument (Bartik (1991) , Blanchard and Katz (1992) ), to identify the exogenous variations in institutional ownership, and thus is able to identify the exact institutional influence.
1
We find that the level of institutional ownership exhibits both a positive selection effect and a negative influence effect. The selection effect overwhelms the influence effect for all types of institutions. As a result, we observe positive correlations between the levels of institutional ownership and a firm's likelihood of being a takeover target. When we exam the role of the turnover rate of institutions, we observe a negative selection effect and a positive influence effect. It appears that institutions with high turnover rates are the group that facilitates bidders' takeover effort by providing their shares.
Ex ante, there are two possible sources of institutional selection ability. Institutional investors may possess better abilities to process public information, or better accesses to firm information due to selective disclosure.
To distinguish between the two sources of selection ability, we explore the natural experiment of the adoption of Regulation Fair Disclosure (FD) by the Securities and Exchange Commission on October 13, 2000. Regulation FD prohibits public companies from giving non-public material information to favored investment professionals. It requires that companies that intentionally disclose material information to a selected group of shareholders should disclose it to the public simultaneously. If institutional investors were beneficiaries of selective disclosure prior to the adoption of Regulation FD, we would observe a discontinuity in the relation between institutional share-holdings and the likelihood of being acquired before and after the adoption of Regulation FD. Following this logic, we examine the data in the four years prior to FD (1997 FD ( -2000 , and in the four years post FD (2001 FD ( -2004 . Our results are robust to a longer time horizon prior to FD (1980 FD ( -2000 .
We are able to observe this discontinuity for mutual funds and for institutional investors with a high turnover rate. Before the adoption of Regulation FD, a one standard deviation increase of mutual fund holding was correlated with an increase in the target likelihood by 20 basis points. Give that the ex post probability of being acquired in the four years before the adoption of FD is 1.46%, this increase is not trivial. This positive relationship for mutual funds disappeared after the adoption of FD. The results on the turnover rate are interesting. There is a negative correlation between institutional investor's turnover rate and the likelihood of being a target. This negative correlation is much weaker before the adoption of FD. One possible explanation is that institutions which trade frequently in general avoid to invest in potential target firms, unless the firm is a sure target in the short-run so they can profit from the short-term trading. Prior to the adoption of FD, these institutions are more likely to obtain information regarding the certainty of an upcoming takeover. Consequently, their trading activity weakens the negative correlation prior to FD. We conclude that mutual funds and funds with high turnover rates are most likely to benefit from selective disclosures.
After controlling for institutions' selection ability, we find that the direction of institutional ownership influence is mostly to reduce the likelihood of being acquired. A one standard deviation increase in the aggregate level of institutional holdings leads to a reduction of 11% to 13% in the target likelihood both before and after the adoption of FD. There is also evidence that high turnover institutional investors may facilitate a take-over effort and increase the probability of being acquired.
There are two plausible explanations for institutions' negative influence. The first is a monitoring story. The institutions are taking over the monitoring role previously played by the takeover market, thus reduce the firm's likelihood of being a target. The second is a "friendship" story. The institutional investors can be "friends" of the management, and increase the threshold for them to sell the shares in an takeover attempt, thus diminish the likelihood of a takeover by driving away some potential bidders with lower valuations.
To ascertain whether institutional investors' negative influence comes from a monitoring effect on potential targets, we examine the relation between institutional ownership and the target announcement premium. We find that public pension funds' (PPF) ownership increases the target premium. For a one-standard-deviation increase in PPF ownership, the target announcement abnormal return increases by 2%, controlling for firm performance prior to the announcement. It seems that the market is expecting those targets to be able to negotiate a better deal at settlement, or that it is more pleasantly surprised when it happens. We also examine the relation between institutional ownerships and the speed of deal completion. The monitoring story has no prediction of the direction of this relationship.
However, the "friendship" story indicates that there may be a positive relationship between the institutional ownership and the time length to completion, since it may take the bidder longer time to convince those investors to sell. We find that non-PPF institutional investors increase the time length to deal completion. Overall, our evidence indicates that PPF is the only likely monitor in our study.
The remainder of this paper is organized as follows. Section I provides a literature review.
Section II describes the methodology. Section III describes the data. Section IV discusses institutional ownership impact on target likelihood and target premium. Section V concludes the paper.
I Literature Review
There is a large literature examining institutional investors' corporate governance activity in order to identify any potential influence. The early literature focuses on institutions' activity in submitting proxy proposals. For example, Gillan and Starks (2000) report a positive relation between holdings by institutional investors and the aggregate votes for shareholder-sponsored governance proposals. Del Guercio and Hawkins (1999) find that the pension funds are more successful at monitoring and promoting changes in the firms they target their activism at. Other studies examine institutions' non-proxy activity, such as their impact on compensation policy, CEO turnover, and market response to corporate event. Hartzell and Starks (2003) show that institutional ownership is positively related to the pay performance sensitivity of the executive compensation and negatively related to the level of the compensation. Parrino, Sias, and Starks (2003) find that the change in institutional ownership holdings is negatively related to the likelihood of CEO turnover, and the institutional investors voted with their feet by selling their shares in the year prior to the forced CEO turnover. Hotchkiss and Strickland (2003) find that the stock price response is more negative for firms with higher levels of ownership by momentum or aggressive growth investors, when firms reported earnings below the analyst's expectation. Other papers such as Karpoff, Malatesta, and Walkling (1996) and Wahal (1996) , Song and Szewczyk (2003) show that there is very little evidence of the efficacy of shareholder activism, or that the shareholder proposals have negligible effect on the corporate performance.
Some papers are specifically related to the corporate control activity and institutional investors. Brickley, Lease, and Smith (1988) and Jarrell and Poulsen (1987) find that firms with higher levels of institutional investors are more likely to vote against the adoption of the Antitakeover Charter Amendments, or are less likely to adopt it. On the other hand, Pound (1988) shows that institutional investors act as managements' allies in proxy contests. Ambrose and Megginson (1992) find that the probability of receiving a takeover bid is negatively related to the net change of institutional holdings, while the absolute level of the institutional holding has no significant relation with receiving a takeover bid. A more recent work by Davis and Kim (2006) finds that mutual funds with more business ties are less likely to vote against the management in general.
The difficulty in identifying the exact institutional investor influence is due to the fact that it is hard to control for ownership endogeneity, i.e., to control for the fact that the institutional investors are better investors and have better information, as documented by a large literature. Brennan, Jegadeesh, and Swaminathan (1993) and Hong, Lim, and Stein (2000) , and many others have shown that institutions have better skills than individual investors and hence can process information better. Others document that institutions' information advantage comes from better disclosure they receive from firms. Gibson, Safieddine, and Sonti (2004) document that the selection ability of the institutional investors to identify SEOs with better performance could be attributed to the benefits of selective disclosure. Bailey, Li, Mao, and Zhong (2003) , Jorion, Liu, and Shi (2005) , and others find support that SEC's Regulation Fair Disclosure enacted on October 13, 2000 reduces the selective disclosure to some shareholders.
II Methodology
The structural equation of interest is:
where Target it , the dependent variable, is a dummy variable. It equals one for a quarter t when there is at least one announcement of a firm i being a merger target, which was completed successfully later on. u i is the firm-level effect. Total Institutional Ownership, Public Pension Fund Ownership, Investment Company Ownership, Other Ownership, the turnover rate of the institutional investors, which are represented by the name InstOwnership it−1 , are the variables of interest in this study. They are available at the end of the prior quarter.
The X it is a vector of control variables, including firm size, q ratio, cash flow ratio, capital expenditures ratio, firm prior performance in the prior quarter measured as average daily excess return, return volatility, liquidity, dividend yield, average sales growth over prior three years, and leverage ratio averaged over three years. Ownership endogeneity arises when institutions are able to predict future shocks to the likelihood of being acquired, and adjust their ownership accordingly, i.e., the correlation between InstOwnership it−1 and it is non-zero. Institutions could be either smarter investors who have innate selection ability, or have selective access to relevant information which is not publicly known. Thus, an endogeneity problem is likely to exist.
Our paper employs a "Bartik instrument" to identify the institutional influence. This instrument interacts the exogenous shocks to institutional investors' portfolio sizes (at the end of the prior quarter) with the firm-level propensity of investment, which is obtained as the fixed effects from the following regression by each institutional investor j:
ω ji can be considered as j's propensity to invest in firm i. It is not correlated with future target likelihood shocks, which is captured by e jit if the institutional ownership is correlated with this shock. ω ji is firm specific, and does not vary across time. The institutional investor j's portfolio size varies across time, but not across firm. The Bartik instrument for aggregate institutional ownership in firm i at time t is J j=1 F undSize jt * ω ji . It interacts the two dimensions, and varies across both firm and time.
The underlying assumption of this approach is that a given institution's equity portfolio size is exogenous. Given our data is from 13F filings, the measure of the fund size is based on the equity portfolio of each institutional investor. There are two factors affecting these fund sizes. One factor is the net inflow of equity funds. An institution carries out an asset allocation rule, and a portion of its overall inflow goes into its equity portfolio. For example, the net inflows of pension funds are determined by generally fixed contributions of their members and their liabilities, which are most likely exogenous.
2 Then a portion of this exogenous inflow goes into their equity portfolios. Changes to their asset allocation rules are determined for reasons other than the idiosyncratic likelihood of one firm being taken over in the near future. Overall we consider the equity portfolio size of each institutional investor to be exogenous in our context. The second factor affecting fund sizes is the performance of the equity portfolios, which in turn is determined by the current stock price. M&A announcements are often considered surprises. There may be rumors and trading activity in the couple of days leading to an announcement. However, the general market should not be able to predict M&A activity in an average time horizon of 45 days (we look at the portfolio sizes at the end of the prior quarter). Consequently, the current stock price most likely would not incorporate the future shocks to the target likelihood. We also consider institutions' portfolio sizes with a longer lag, up to 6 months. The results remain robust.
To check whether our instrument is valid, we examined the F-statistics from the firststage IV regressions. This F-statistics is much greater than ten, and therefore it does not suffer weak instrument problem (Staiger and Stock (1997) ).
III Data
Our initial sample is the overlap between CRSP and COMPUSTAT databases from 1997 Merger target information is obtained from the SDC domestic M&A database by Thomson Financial. To be included, a deal has to be completed with 100% of the target acquired by the bidder, and is classified by SDC as a "merger". Since we cannot obtain institutional ownership information for private firms, only deals with public bidders and public targets are included. There is a total of 1,887 announcement quarters between 1997 and 2004, about 1.2% of the total firm-quarter observations. Table II provides detailed information on this set of announcements. The majority (1861 out of the total of 1887) of the deals had dis-closed deal values with a mean value of $1.496 billion dollars and a median of $233.6 million dollars. 48% of these deals were all cash deals. Tender offer deals count 28% of this sample.
There is an average of 112.5 days between announcement and completion, and an average of 46.3 days between the beginning of the quarter and the announcement date. Table III shows that across the eight years of study, more targets were acquired before the adoption of Regulation FD. This is mostly likely due to events post Regulation FD, such as the bursting of the IT bubble and the tragedy on Sept. 11, 2001, which brought a climate change in the macroeconomy and slowed down the M&A market.
The institutional ownership data is obtained from Thomson Financial. influence. In the next section, we will rely on more rigorous regression methods to find out if institutional investors have better abilities to predict targets or simply benefit from selective disclosure.
IV Empirical Results
Table V examines the relation between institutional holdings and the likelihood of being acquired. Apart from looking at the overall institutional ownership, we also break it down into different types of institutional investors. The literature in law and economics (Black (1990) , Roe (1994) , etc.) has argued that there is substantial heterogeneity among different types of institutional investors regarding monitoring incentives and activities. The most interesting classifications may be public pension funds and mutual funds. Many researchers (Black (1990) , Gillan and Starks (2000) , Qiu (2006), etc.) have argued that public pension funds are the most likely monitors of corporate governance. On the other hand, Davis and Kim (2006) find that mutual funds with more business ties are more likely to vote with the management, using the recently available mutual fund proxy voting records. Thus, we break the overall institutional ownership into three types: public pension funds, mutual funds, and all others.
Equations (1) through (6) in Table V are fixed effect regressions, and (7) through (12) are fixed effect IV regressions. Institutional ownership is positively associated with firms' likelihood of being acquired throughout the sample. One standard deviation increase in the overall institutional ownership (27%) is correlated with an increase of 0.3% in the likelihood of being taken over. However, after controlling for ownership endogeneity, i.e., the tendency for institutions to hold more of the likely targets, we find the direction of the institutional influence to be negative on the likelihood of being acquired, and the economic magnitude is also large. One standard deviation increase in the overall institutional ownership leads to a reduction of 11% of the target likelihood. Comparing to the overall 1.2% ex post target likelihood, this reduction is very significant. The bias in the fixed effect estimation is hugely positive to mask this negative influence, and to lead to a small positive correlation. Thus to control for ownership endogeneity is crucial to understand the real role that institutions play in the takeover market.
The rest of the regressions analyze the roles taken on by different types of institutions.
In the regressions, the FD dummy equals one for quarters before the adoption of FD. The interaction term between institutional ownership and the FD dummy is analogous to the "difference-in-difference". It compares the difference in the correlations before and after
Regulation FD for firms with high institutional ownership with the difference in the correlation for those with low institutional ownership. It tells us the extra "effect" a particular type of institutional ownership has prior to the adoption of FD in Oct. 2000.
Regressions ( A similar pattern is also found for institutional investors with high turnover rates (regression (5) and (6)). Although the turnover rate is negatively correlated with the target likelihood both before and after the adoption of FD, this correlation is much less negative prior to the adoption of FD. We conclude that mutual funds and institutions which trade frequently are the most likely candidates to have benefited from the selective disclosure prior to Regulation FD.
In contrast, public pension fund holdings are positively correlated with the target likelihood both before and after the FD regulation (regression (3) and (4) (4)). Again this suggests that they are not likely beneficiaries of selective disclosure prior to the regulation.
Regressions (7) to (12) in Table V are fixed effect IV regressions. They serve two purposes.
First, we can give their coefficients a clearer interpretation in terms of the direction of causality. Second, by comparing their results to those from regressions (1) through (6),
we are able to tell the direction of the selection bias, which provides evidence on whether institutions have the ability to select targets. Contrary to the theoretical hypothesis that higher institutional ownership facilitates takeovers and thus increases the probability of being acquired, the regressions show that a higher level of aggregate institutional ownership leads to a smaller likelihood of being taken over, after controlling for firm characteristics, the firm fixed effects and the year fixed effects. When we break down the overall institutional ownership into different types, the results are similar. What is particular interesting is the pattern for public pension fund ownerships. Before FD, a one standard deviation increase in their ownership reduces the target likelihood by 2.4% to 2.5%. After FD, the same increase in the public pension fund holdings reduces the target likelihood by 1.4come from the monitoring effect of the public pension funds, this change indicates that somehow the monitoring effect is weakened post FD. It is possible that the greater emphasis on corporate governance in the years after the Enron scandal strengthens other governance mechanisms, thus their effects substitute some of those coming from the public pension funds.
We can glean more information by comparing the results from the IV regressions to those from plain fixed effect regressions. Let's look at the results for mutual funds. The IV regressions in (9) and (10) tell us that mutual fund holdings reduce the likelihood of being taken over both before and after FD, and the magnitude of that effect does not change much post FD. A one standard deviation increase in the mutual fund holdings reduces the takeover probability by 2.9% to 4.8%. By comparing to the results from regressions (3) and (4), we can see that the biases in the fixed effect regressions are positive, and the magnitude of the biases are about the same before and after FD. The fixed effect regressions show that the positive correlation between mutual fund holdings and target likelihood is reduced post FD. Given that the mutual funds' selection bias does not change in magnitude, we are more confident that this reduction is likely due to the loss of selective information disclosure.
The results for the public pension funds are different. They exhibit positive selection biases both before and after the adoption of FD. The magnitude is stronger before the adoption of FD. The fixed effect regressions in (3) and (4) indicate that their correlations with the target likelihood remains the same before and after FD. The overall evidence supports the argument that the public pension funds did not benefit from selective disclosure prior to FD.
Regression (11) and (12) examine the rolls taken over by institutions with high turnover rates. We do find that a higher average turnover rate of a given firm's institutional investors leads to a larger probability of that firm being acquired. This facilitation effect is much stronger post FD. This result suggests that the role of facilitating takeover efforts is mostly taken by institutions who trade frequently.
We also control for relevant firm characteristics in the regressions following existing literature. Palepu (1986) and Jensen and Ruback (1983) conclude that it is difficult to predict targets. We confirm their finding that few variables are significant. Furthermore, the firm characteristics variables can be endogenous themselves. There can be a confounding factor which influences both variables like firm size and q ratio, etc., and the shocks to the likelihood of being acquired. Because these variables are not the main interest of our paper, we leave the task of finding the causality between firm characteristics and target likelihood for future research.
One variable that is a main interest of our paper is the Before Regulation FD dummy.
It is equal to one for years 1997 to 2000, which is prior to the adoption of the regulation. The negative effect of institutional ownership on the likelihood of being acquired can be due to two different mechanisms. The first one is a monitoring mechanism. Institutions as large share holders can exercise a monitor's role, and lead to better firm performance and reduce the probability of firms falling prey of a bidder. The second one is a "friendship" mechanism. It is possible that institutional investors side with the management and use their shareholdings to help the management fend off potential takeover bids. This mechanism may not lead to better firm values.
Although it is hard to distinguish between the two mechanisms using our current data, we perform two indirect tests to shed some light on which mechanism is more plausible. The first test is to see whether the institutional investors are representing shareholder interest. The second test is to see whether institutional holdings have any effect on the time required to complete a deal. If the institutions are playing the monitor's role, there should be no reason to believe that they would influence the time to completion one way or the other. If they are siding with the management and thus reducing the likelihood of the firm being taken over, then they may also prolong the time length required to complete the take-over for those successful ones. Table VII shows that after controlling for the ownership endogeneity, we do observe a positive impact of the mutual funds and other types of the institutions on the length to completion. A one standard deviation increase in the mutual fund holdings prolongs the process by about 18 days. On the other hand, high turnover institutions facilitate this process by reducing the number of days required to complete a deal.
These two tests indicate that if there is any monitoring effect coming from the institutional investors, it is most likely to come from the public pension funds. Since these tests are indirect, we still need to find a better method to provide conclusive results.
V Conclusions
The role of institutional investors in the market for takeover targets is much debated. We explore the discontinuity created by the adoption of Regulation Fair Disclosure to identify the source of institutional investors' selection ability. We find that while institutions do exhibit selection bias, mutual funds and institutions who trade more were most likely to benefit from selective disclosure prior to the adoption of the regulation. We are also able to identify the direction of institutional investor influence by using an IV technique. Institutional investors are found to reduce the probability of firms' being acquired. Among them, public pension funds are able to increase the target announcement premium.
However, there are also many issues left for further research. First, firm characteristics are used as control variables in this study. They can very well be endogenous. It is interesting to find the direction of causality for this set of variables if there is any. Second, the exact mechanism via which institutions are able to reduce the target probability is worth exploring. Third, target announcement abnormal returns can also be interpreted as the market expectation of the value improvement through a takeover. If so, why the value improvement is larger for firms with higher public pension funds? Is it because these firms are able to find a better bidder and can realize more synergy, or is it because these firms have more potential for improvements? 
r=1 CR i,t−r+1 ), where CR i,t is the churn rate for institutional investor i at quarter t: The sample consists of CRSP and COMPUSTAT firms (1997 -2004) issuing ordinary common shares, excluding utilities, finance and insurance companies and government agencies. The "Bartik" instrument is the summation of the interactions between an institutional investor's propensity to invest in each firm and its portfolio size. Each institutional investor j's propensity to invest in a firm i is measured as u i , the firm-level fixed effect, from the following estimation by each institutional investor: We report the coefficients and standard errors from the fixed effect regressions, and the fixed effect IV regressions. There are a total of 157,726 firm-quarters in the sample, out of which 1.2% are target firm-quarters. There are a total of 8,494 firms in the sample. Overall is the aggregate level of institutional ownership. FD is a dummy which equals one for observations before the adoption of FD regulation. Public pension is the aggregate level of public pension fund ownership. Investment co. is the aggregate level of ownership by investment companies, mostly mutual funds. Turnover is the weighted average turnover rate by all institutional investors.
Dependent variable -1=target(1.20%); 0=not a target
Fixed Effect
Fixed Effect IV
(8) * significant at 10 %; ** significant at 5%; *** significant at 1% 
(8) We report the coefficients and robust standard errors from OLS regressions, and IV regressions. Target announcement premium is the abnormal return during the (-1,1) three-day window. It is measured using a market model. The market beta is measured during the (-260, -60) window. We control for all control variables in Table V , and also the tender offer dummy and the all cash dummy which are relevant. 
(8) * significantly different from zero at 10%; ** significantly different from zero at 5%; *** significantly different from zero at 1% 
(8) * significantly different from zero at 10%; ** significantly different from zero at 5%; *** significantly different from zero at 1% * significantly different from zero at 10%; ** significantly different from zero at 5%; *** significantly different from zero at 1%
